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Objectives

• Build the case for Process Improvement

– Need, Method

– Address “Elephants in the Room”

• Discover foundations for change 

methodology

• Introduce a common framework for 

process improvement in the healthcare 

setting

• Update local opportunities



Systems Redesign Journey

•Education

•Awareness

•Learn

•Do

•Connect Success

•Engage Value Stream

•Leaders as Teachers

•Empowered Teams

•Self-sustaining culture 

of improvement

Engagement of People Re-Designing Work

Improvements 

measured in:
Years Months Days Hours Minutes Seconds

“Having the spirit to endure the 

training is the first step on the 

road to winning.”

-- Taichi Ohno

Slide Adapted from Boeing.  Used with permission



Step One:
Identifying A Framework

• Vision >  Identify Values 

• Analysis >  Enumerate Priorities

• Team >  Interdisciplinary, Front Line

• Aim >  Direction, Leadership

• Map >  Understand our Work

• Measure >  Chart Progress

• Change >  Active, Rapid Cycle

• Sustain >  Plan for Lasting Effect



The Need – Framework
Exercise

Visualize the process of walking your dog 

in the rain…





We Are Here





Dartmouth-Hitchcock
Clinical Microsystems



Dartmouth-Hitchcock
Clinical Microsystems

Leadership
*Leadership
*Organizational 
Support

Staff
*Staff Focus
*Education and   
Training
*Interdependence 
of Care Team

Performance
*Performance 
results
*Process 
Improvement

Patients
*Patient Focus
*Community and 
market focus

Source:  Quality By Design, Nelson and Batalden 2007



Institute for Healthcare Improvement
The Collaborative Model

• Institute for Healthcare Improvement

– Genesis of the Collaborative Model 

• Best Evidenced Results/Validation of Method

• Precedent for Success within VA

– Boston, Tampa, Nebraska/Western Iowa, San 
Francisco

• Longitudinal, Immersive, Flexible, Outcomes 
Based



The Evidence Base of Change



A Focus on the Ward

• The Interdisciplinary Team
– As an Improvement Working Group

– As the Core Unit of Care Delivery

• Developing Leaders in Improvement 
– Methodologically Sound, Intrinsic to The Microsystem

• Improving Processes
– Optimizing Value

• Improving Experience
– …of Staff, and most of all Patients

Microsystem

http://images.google.com/imgres?imgurl=http://www.springboro.org/teachers/croark/12%2520Microscope.gif&imgrefurl=http://www.springboro.org/teachers/croark/invent.htm&usg=__zqVyoEij1KlVkAmHeRbeTd5qAfA=&h=825&w=500&sz=11&hl=en&start=48&tbnid=jPooF6AZIUUksM:&tbnh=144&tbnw=87&prev=/images%3Fq%3Dmicroscope%26gbv%3D2%26ndsp%3D20%26hl%3Den%26safe%3Dactive%26sa%3DN%26start%3D40


Lean (Virginia Mason)

• Rigorous Approach to 
Defining Quality

• Disciplined, Unrelenting 
Approach to Process 
Improvement

– e.g. 7 types of waste

• CULTURE of continuous, 
visible, integrated 
improvement



Q=A x (O+S)/W
The Virginia Mason Quality Equation

Components of Quality

Appropriateness

Outcomes

Service

Waste (or lack thereof)

• Addresses all aspects of 
quality:  link to vision

• Painstaking efforts to 
engage all team 
members

• Discussion of 
“Appropriateness” is 
provocative but high 
yield

• MD behavior hardest to 
change



Productive Ward

Domains of Improvement

• Shift Handovers
• Nursing Procedures
• Admissions and Discharges
• Well Organized Ward
• Knowing How We Are Doing
• Ward Rounds
• Patient Hygiene
• Patient Status at a Glance
• Patient Observation
• Meals 
• Medicines

http://images.google.com/imgres?imgurl=http://www.preview.co.uk/images/news/nhs_news.gif&imgrefurl=http://www.preview.co.uk/news-and-views/New%2Bwork/0/Preview%2Bappointed%2Bto%2Bdeliver%2Bthe%2BNHS%2Bbrand&usg=___3UgmXjTuj4u2VlGp0XFfAc77yQ=&h=350&w=667&sz=21&hl=en&start=6&tbnid=ci6DI22Zozo-rM:&tbnh=72&tbnw=138&prev=/images%3Fq%3DNHS%26gbv%3D2%26hl%3Den%26safe%3Dactive


The Productive Ward

Domains of Improvement
• Shift Handovers
• Nursing Procedures
• Admissions and Discharges
• Well Organized Ward
• Knowing How We Are Doing
• Ward Rounds
• Patient Hygiene
• Patient Status at a Glance
• Patient Observation
• Meals
• Medicines

Ideas of Change

• Protected Meal Times

• Red Trays

• Standardized Preparation 
and Positioning



What IS Lean?

• Management Technique

• State of Mind

• Set of Practical Tools for Process Improvement

• ALL OF THE ABOVE





 Value
o Value is determined by the “end customer” – the patient

 Identify and eliminate waste 
o Anything that does not add value from the patient’s perspective

 Value flows without interruption
o Identify ideal patient experience – streamline process and 

eliminate waste to achieve

 Allow customer to “pull” value from process
o Available when they want it – one piece flow

 Continuous pursuit of perfection
o Reliable and sustainable systems design

Lean Concepts



The Seven Wastes

• Overproduction

• Incorrect Utilization of Staff

• Defects and Rework

• Waits/Delays

• Transportation

• Unnecessary Motion

• Excess Inventory

http://images.google.com/imgres?imgurl=http://www.co.grays-harbor.wa.us/info/pub_svcs/Recycle/Graphics/Colored%2520Waste%2520Watcher%2520can.jpg&imgrefurl=http://www.co.grays-harbor.wa.us/info/pub_svcs/Recycle/index.htm&usg=__7NFOAVzJnRDjvfGRF575ffbh9ac=&h=608&w=512&sz=42&hl=en&start=12&tbnid=wZjpSiNScad7JM:&tbnh=136&tbnw=115&prev=/images%3Fq%3Dwaste%26gbv%3D2%26hl%3Den%26safe%3Dactive


Examples of Healthcare Waste
How would you categorize these?

• Unnecessary Lab Tests

• Nurses as transporters, phlebotomists, ward 
clerks

• Trick Question:  An ICU full of patients waiting 
for an acute ward bed



“Lean Tools”



5S



Why 5S?

• Initial IHI work:  Nurses spend only 30 percent 
of their time in contact with patients.  Number 
one distracting priority:  looking for things on 
the unit.

• Initial Virginia Mason work:  Hospitalists spend 
average of 2.4 hours/day looking for things –
charts, patients, test results, family members, 
etc.



5S – Way More than Organization
Benefits of a Simple Project

• Places front line teams in charge of their 
working environment

• Reinforces concepts of types of waste

• Establishes standards, with involvement of 
staff

• Sends visible message to patients, others

Adapted from Tapping and Kozlowski, “Value Stream Mapping in Lean Healthcare”



Doing 5S Right

• Concentrate on “Sort”
– Lessons to be learned from what is present, what is 

absent, what is in excess

• Choose your target:  Supply closet, equipment 
storage, medication cart, phlebotomy tray, clinic 
drawers (NOT your office)

• Think Visual
– Have Participants Take Photographs 

– not outsiders

– Before and After is powerful



From Virginia Mason

28



From Virginia Mason
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“Ask the Machine”



Visual Controls

• Indicators – e.g. allergy bracelet.  

• Signals – audio or visual alarm in the event of 
an impending error (e.g. CPRS medication 
alert)

• Physical Controls – e.g. specific adaptors for 
oxygen vs. medical air



Visual Controls – Examples
NHS Red Tray Pathway

Three day “red tray” for patients with following risk factors:

• Patients with a nutritional screening score of between 11 and 14. 
• New patients to wards (especially if undernourished) 
• Concern by the family regarding patients nutritional intake, or for 

those who may have memory problems (Alzheimer’s / Dementia) 
• Patients who are slow to finish their meals or need encouragement 
• Nausea / Vomiting 
• Swallowing problems 
• Patients with physical / mental disabilities 
• Those who need assistance with eating and drinking 



Visual Controls – Examples
VA Bedside Care Collaborative



VA Hospital Date: Author:

1.  TEAM/AIM:  Define the problem 

2. MAP:  Evaluate current state

3.  MEASURE:  Identify operational barriers and failure modes in the current process

5.  SUSTAIN:  Sustainability strategy

4.  CHANGE:  Improve systems

Create a future state process by applying Lean techniques to eliminate operational 
barriers and failure modes

Create a process control strategy – a strategy for insuring long term sustainability 
and spread adoption

34



VA Hospital Date: Author:

1.  TEAM/AIM:  Define the problem 

2. MAP:  Evaluate current state

5.  SUSTAIN:  Sustainability strategy

4.  CHANGE:  Improve systems
Create a future state process by applying Lean techniques to
eliminate operational barriers and failure modes

Create a process control strategy – a strategy for insuring

long term sustainability and spread adoption

35

• What is the standard or desired level of 
performance?

• What is the current level of 
performance?

• What is the current performance gap?
• What is the extent of the impact/pain?

Fill in the Problem Definition

Give high level summary of sustainability and 

spread plan

• Describe the current state for your assigned 

scenario 

o High level mapping of current state

• Summarize current state with a few brief  

concise statements if needed

Fill in the Current State Map

Assign Each Step With a Value Using the 

Color-Coded Legend

Value Adding (VA)

Non-Value Adding Nec. (NVAN)

Non-Value Adding Unnec. (NVAU)

Value Legend

Add Root Causes for Primary 

Barriers/Waste

Quantify Value, Non-value and Waste in Current State

Current State Time /Distance

• sec. total time for routine orders

• sec. total time for STAT orders

• total steps traveled

VA:  Steps

NVAN :  Steps

NVAU :  Steps

Current State Value

Add Primary Barriers/

Waste

• Fill in the Future State Map

• Add Time and Distance Required by Each Step

• Assign Each Step With a Value Using Value Legend

Add Time and Distance Required by Each Process 

Step to the Current State Map as Applicable

• Quantify Value and Non-value in Future State

VA:  Steps

NVAN :  Steps

NVAU :  Steps

Future State Value Future State Time/Distance

• sec. total time for routine orders

• sec. total time for STAT orders

• total steps traveled

• Quantify Impact of Improvements

o % ↓ process steps

o % ↓ distance traveled

o % ↓ required time

o % ↓ NVAN and NVAU steps

3.  MEASURE:  Identify operational barriers and failure modes in the current process



Healthcare Organization Date: Author:

Tools:  Use the tool(s) that works best for project focus
• Data specific to project focus

Displayed in charts, graphs, tables
• Pictures
• Least amount of words as possible

Objective:
• Standard or desired level of performance
• Current level of performance
• Performance gap
• Extent and impact of current performance

Objective:
• Describe the current state in the most measurable 

terms

Tools: Use the tool(s) that works best for project focus
• Process Flow Chart or Value Stream Map
• Value Mapping
• Pictures
• Measurement of time and distance required by 

current process
• Detailed data on current performance/practice

For adverse events, include current
 Preventive practices and procedures
 Practices and procedure if adverse event 

occurs
• Use charts, graphs, maps

3.  ANALYZE:  Identify operational barriers and failure modes in current process

Objective:
• Identify primary barriers/failure modes stopping

current process from achieving goal or desired level

Tools: Use the tool(s) that works best for project focus
• Gap Analysis • Risk/Volume Grid
• Hazard Analysis • Opportunity Prioritization
• Brainstorming Matrix
• Affinity Diagram • Root Cause Analysis
• Multi-voting

Objective:
• Describe the future state measurable terms

Tools: Use the tool(s) that works best for project focus
• Process Flow Chart • Value Stream Map
• Brainstorming • Affinity Diagram
• Multi-voting • Solution Prioritization
• Impact/Effort Grid Matrix
• Implementation Plan • Failure Modes Effect
• Value Mapping Analysis Plan
• Test of Change Worksheet • Pictures
• Measure time/distance required by Future State

Objective:
Create strategy for insuring long term sustainability 
and spread adoption
Tools: Use the tool(s) that works best for project focus
•    Control Plan/Metrics
•    Sustainability and Spread Worksheets

1.  TEAM/AIM:  Define the problem 

2. MAP:  Evaluate current state

4.  CHANGE:  Improve systems

5.  SUSTAIN:  Sustainability strategy



VA Hospital Date: Author:

1.  TEAM/AIM:  Define the problem 

2. MAP:  Evaluate current state

3.  MEASURE:  Identify operational barriers and failure modes in the current process

5.  SUSTAIN:  Sustainability strategy

4.  CHANGE:  Improve systems

32%
24% 23%

0%

20%

40%

Wrong 
Name

Blood 
Bank

Unlabled

Specimen Mislabeling 
Defects by Type:  July 2007

40%

16% 15% 11%

0%

20%

40%

60%

Wards ED OP 
Phlebotomy

Surgery

Specimen Mislabeling Defects by 
Location:  July 2007 

• The standard/desired performance is = 0 specimen collection defects
• Current mislabeling defect rate ranges between 5 – 46/10,000 specimens collected (4 –

5 sigma)
• Resulting in unnecessary delays in patient treatment and may lead to wrong treatment
• Loss of revenue

PERFORMANCE GAP EXTENT/IMPACT
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LEGEND

Value

Non-Value Nec. 

Non-Value Unnec.

Current State Value Assessment

Value = 2 steps

Non-Value Nec. = 5 steps

Non-Value Unnec. = 5 steps

LP places sample 
in transport box

LP walks to 
patient room

LP verifies  routine 
blood draw order 
and  prints patient 

labels

LP draws 
blood from 

patient

Core lab 
tests blood 

sample

MD enters 
blood draw 

order in POE 

LP  takes 
sample to lab

Current State Time /Distance Assessment
• 1,140 sec. total time for routine orders
• 1,020 sec. total time for STAT orders
• 3,100 steps traveled

Blood Draw 
Order entered 

in POE

Lab person (LP) 
walks to patient 

location

LP verifies 
requisition and picks 
up pt labels at nurses 

station

LP walks to 
patient room

LP draws blood 
from patient

Is it a STAT 
order?

LP walks to transport 
box on unit

LP drops 
blood in 

transport box

LP places 
patient label on 

vial

Transport takes 
sample to lab

Core lab 
tests 
blood 

sample

LP  takes 
sample to lab
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Cycle Continues until transport box capacity is reached

Root Causes
• No process for assigning responsibility for transport
• Transporters have competing priorities
• Duplicative, error prone processes for order entry, 

requisitions, and patient labels:
o Unit Sec enters MD orders in POE, and write 

requisitions
o Unit Sec manually prints patient labels for vials

• Process Owner is the lab director, phlebotomy team developed future state and plan
• Daily monitoring of metrics by phlebotomy team working each day.
• Monitoring results are posted on information board in full view of lab staff in laboratory
• Progress report to Management Team and Project Sponsor at 3 months, 6 months, and 12 months
• Project Team storyboard presented at corporate conference and staff have been asked to present 

the project to the multi-hospital laboratory best practice council

NVAN = 6 steps

VA = 2 steps

NAVU = 2 steps

Value Assessment

Time/Distance Assessment
• 900 sec. routine order
• 840 sec. STAT order
• 2200 steps traveled

Quantified Improvement
• 33% ↓ process steps
• 29% ↓ distance traveled
• 21% ↓ routine order time
• 18% ↓ STAT order time

Necessary Changes
• MD Enters Orders in CPOE
• LP reviews order, prints 

patient labels, prepares vials 
prior to leaving lab

• LP transports all specimens

8%
17%

75%

0%

20%

40%

60%

80%

Labels Requisitions Transport 

Primary Barriers



Rapid Process Improvement 
Workshop (RPIW)

• Intensive, multi-day experience

• Team “owns” the process

• Frequent exchange with leadership

• All phases of change process addressed

• Significant time for testing initial changes –
implementation is key



Standard Work

Taiichi Ohno: “without standards there is no 
improvement”

• Means of codifying, and disseminating, best 
practices

• Helpful transition out of early tests of change





Standard Work

Tools:

• Clear understanding of the process

• Uses Protocols, checksheets, “bundles” 

• Employs visual controls

Examples:

• Virginia Mason:  Handwashing technique 
standardized across all employees



Improvement Gains

Labor  / Productivity 45-75%

Total Cost 24-55%

Throughput / Flow 60-90%

Quality (Defects Reduced) 50-90%

Space Reduced 35-50%

Lead Time Reduced 50-90%

Eliminate Waste

Validated Industry Improvements in Cost Efficacy*

* IHI Going Lean in Healthcare

Recoverable Waste in Healthcare

~35%
Wallace and Savitz J Eval Clin Practice (2008)

Why?

•42



 The Evidence:
o IOM – Medication errors  7,000 deaths annually

o FDA – Barcodes  500,000  in adverse medication events over 20 
years

o VA – 3.7% of IP medication administrations are “Five Rights” violations 
(VA data)

o Only 1.2-7.7% of adverse events and medication errors are reported 
(Vicente, 2003)

o BCMA reduces medication errors by:
• 86% ( Johnson, et al, 2002)

• 71% (Puckett, 1995)

 BCMA introduced in VA to reduce medication errors in 1999

RPIW – Example
Bar Code Medication

43



 The Evidence:
o IOM – Medication errors  7,000 deaths annually

o FDA – Barcodes  500,000  in adverse medication events over 20 
years

o VA – 3.7% of IP medication administrations are “Five Rights” violations 
(VA data)

o Only 1.2-7.7% of adverse events and medication errors are reported 
(Vicente, 2003)

o BCMA reduces medication errors by:
• 86% ( Johnson, et al, 2002)

• 71% (Puckett, 1995)

 BCMA introduced in VA to reduce medication errors in 1999

Current State Analysis: Bypassing is endemic

• At one VA:

• 94 incidents since 10/2002

• 10/13 aggregate RCA related to BCMA

• VA Study*:

• BCMA bypassed 47% of time on acute patient wards

• BCMA bypassed 92% of time on long-term care wards 

* Rogers, Patterson, Render, Woods, Cook, Ebright, VA 

Getting at Patient Safety (GAPS) Center

Bar Code Medication
Healthcare Facilities

44



 The Evidence:
o IOM – Medication errors  7,000 deaths annually

o FDA – Barcodes  500,000  in adverse medication events over 20 
years

o VA – 3.7% of IP medication administrations are “Five Rights” violations 
(VA data)

o Only 1.2-7.7% of adverse events and medication errors are reported 
(Vicente, 2003)

o BCMA reduces medication errors by:
• 86% ( Johnson, et al, 2002)

• 71% (Puckett, 1995)

 BCMA introduced in VA to reduce medication errors in 1999

Current State Analysis: Bypassing is endemic

• At one VA:

• 94 incidents since 10/2002

• 10/13 aggregate RCA related to BCMA

• VA Study*:

• BCMA bypassed 47% of time on acute patient wards

• BCMA bypassed 92% of time on long-term care wards 

* Rogers, Patterson, Render, Woods, Cook, Ebright, VA 

Getting at Patient Safety (GAPS) Center

Prior Interventions at one VA:

• Wristband printers replaced

• Increased number of laptops 

• CAC-BCMA Coordinator created and filled

• Missed Medication and PRN Reports (auto print)

• LR/NS Bolus stocked on floors

• No more D5W on floors

• Removed barcodes from patient labels

• I-Carts

Problem Persists; Lean Healthcare RPIW 

Chartered

Bar Code Medication
Healthcare Facilities

45



AM med pass (current state)

PM med pass (modified cart)Nurses spend about 10% of their 

time in direct patient contact.

For the most part, the remainder is 

spent on what I call “hunting and 

gathering”. (Heinrich, 2005)

BCMA Bypass Analysis

46



Med/Isolation Carts –
Current State

47



Place for 
Water Jug

Place for IV 
Bags

Laminated 
Instructions

Common 
Supplies 

BCMA Cart –
Post 5S Mock-up

48



BCMA Cart – Post 5S

IV Drawer 

49



Baseline
Post-

RPIW

Distance traveled to pass meds to 

one patient 181 33

Number of attempts before med 

pass complete for one patient 3.3 1.0

Totals log-ins per patient med 

pass 10 3

Total time to pass meds to one 

patient 18 3

Time saved for other patient care activities = 15 min x 100 

ADC x 3 shifts x 365 = 27,375 hours per year (~16 FTE)

Baseline / Outcomes Data

•50



Baseline
Post-

RPIW

Distance traveled to pass meds to 

one patient 181 33

Number of attempts before med 

pass complete for one patient 3.3 1.0

Totals log-ins per patient med 
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Total time to pass meds to one 

patient 18 3

Time saved for other patient care activities = 15 min x 100 
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Baseline / Outcomes Data
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Process Improvement:
Expanding Improvement Capability

• Grant Funded

• Intensive Education Initiative – Focus  on 
Teams/Units/Microsystems

• Facilitation and Coaching for Improvement 
Projects

• Data Support

• Office of Process Improvement










